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ICONTENTS 


DISASSEMBLY PROCEDURES. 

ADJUSTMENT . 

ADJUSTING POINTS. 

BLOCK DIAGRAM/SPECIFICATIONS 

WIRING.. 

SCHEMATIC DIAGRAM. 

PARTS LIST. 


■ DISASSEMBLY PROCEDURES 

•REMOVAL OF TOP COVER 

Remove screws ©, (2) (Left), (2) © (Right) and 
© © (Rear.Panel) (Fig. 1) 


•REMOVAL OF FRONT PANEL 

(1) Remove screws ©~ @ in Fig. 3 
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® Fig. 3 


(2) Remove screw ® in Fig. 4. 


•REMOVAL OF BOTTOM COVER 

Remove screws (D ~ ® in Fig. 2. 


(3) Remove screw (T) in Fig. 5. 
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■ADJUSTMENT 

■ADJUSTING METHOD 

As the test points are on the pattern-side, adjust¬ 
ment are performed from the pattern side (Le., with 
the cover opened) as a rule. 


■ INSTRUMENTS USED FOR ADJUSTMENT 

T Low frequency oscillator: The sine wave is used. 


2. Oscilloscope: 

3. Mifli-voltmeter: 

4. Frequency counter: 

5. Distortion factor gauge: 

6. Tester: 

7. Filter: 


Capable of measuring 
the time axis (X-axis). 

It is suggested that 
two sets be used, one 
for input and the 
other for output. 

(dBm scale) 

Should be able to 
measure periods, 
(Extra-low frequency 
measurements) 

400 Hz 

For DC voltage 
measurements. 

12,47 kHz,-6dB/oct. 


■BASIC SETTING 

Unless specified otherwise, the controls and 
switches should be set as shown below. This setting 
is referred to as the basic setting. 


INPUT A, INPUT B & DELAY ....... 10 (Max.) 

FEEDBACK, MODULATION (SPEED, DEPTH) 

._........0 (Min.) 

MIXING ... DIRECT 


1. CONFIRMATION OF POWER SUPPLY VOLTAGE 

The power supply voltage should be within the 
ranges shown below, 

• Between terminals+15V (TP18) and E (TP17) 

.... +15V±1V 

• Between terminals —15V (TP19) and E (TP17) 

.. -15V+1V 

■ Between terminals+8V (TP20) and E (TP17) 

. +8V±1 V 


2. CLOCK FREQUENCY ADJUSTMENT (at 2 points) 

• Connect the frequency counter to TP11. 

• With the SHORT/LONG switch positioned to the 
LONG side. Adjust VR2 so that the frequency will 
be 1Q.7±3kHz. Then, turn the switch over to the 
SHORT side and adjust VR3 so as to bring the 
frequency within 27.3±0.3kHz. 

3. BBD BIAS ADJUSTMENT 

• Connect the low frequency oscillator to the INPUT 
6 terminal and the oscilloscope to TP12 (IC15 
OUT). 

■ With the LEVEL switch set to INST., apply a 
4G0Hz sine wave and gradually increase the output 
of the oscillator. While observing the oscilloscope, 
adjust VR4 so that the upper and lower waveforms 
will clip simultaneously. 

• Next, connect the oscilloscope to TP13 (1C 16 
OUT), and perform adjustment in the same manner, 
using VR5. 



4. BBD OUTPUT BALANCE ADJUSTMENT 

This adjustment is carried out to minimize leakage 
of the clock components of the BBD 1C output at 
TP13 (ICl'6 OUT) and TPM (IC17 OUT) during no- 
signal input. 

Connect the oscilloscope to TP 13. 

Turn the INPUT A and INPUT B controls down to 
minimum. 

Adjust VR6 so that the clock waveform will become 
the smallest. 

Then, connect the oscilloscope to TP 14, and adjust 
in the same way, using VR7. 

5. GAIN ADJUSTMENT 

Connect the low frequency oscillator and m illi- 
voltmeter to the INPUT B terminal, and a 10k£2 
load resistor and milli-voltmeter to TP9 (DELAY 
ONLY terminal). 











El 005 



With the LEVEL switch set to INST, apply a sine- 
wave signal of 400Hz, — 30dBm, Setting the 

SHORT/LONG switch to LONG, adjust VRS so as 
to make the output level —20dB±0.5dBm, 

Next, turn the switch over to SHORT, and adjust 
VR9 so as to bring the output level similarly to 
-20dB±G.5dBm f 

6. LED LIGHTING LEVEL ADJUSTMENT 

Under the same input conditions as "5”, adjust VR1 
so that, of the 5 LEDs arranged in series, 4 of them 
will illuminate one by one from the first one, 

• CONFIRMATION OF ELECTRICAL 
PERFORMANCE 

After adjustments have been completed, confirm 
that the following electrical performances can be 
obtained. 

1. GAIN 

When a 400Hz sine-wave signal is applied from 
INPUT A and INPUT B p an output of -20dBm shall 
be obtained at both OUTPUT and DELAY ONLY 
under the conditions listed below. 






OUTPUT 

DEI, AY 


INPUT 

INPUT 

MIXING 

MIX. INC VOLUME 
DELAY 

ONLY 

mELAYl 


LEVEL 


V 0 L L M h 
DIRECT 

DELAY SW. DELAY SW. 
SHORT ; LONG 

\ SHORT/ 

INPUT A 

-so j 


30 ± 2 



tv m r PT u 

30 

INST 

20 ± 2 

— 20 4 2 20 ± 2 

-20+ 2 

INrU 1 

- 30 

MIC 

-20+ 2 


— 


lfnn : d B(.0dB=0.775Vrrn.o 


2. FREQUENCY RESPONSE 

2-1 DIRECT Frequency Response 

When input signals the same as those shown in Table 
1 are applied to INPUT A and INPUT B, the output 
frequency response obtained at the OUTPUT 
terminal shall be within the range of 0±1.5dB for 
between BO^IOkHz, when 40GHz is taken as the 
reference level. 

2-2 DELAY Frequency Response 

With the set in the condition of "2-1”, turn the 
MIXING control over to DELAY and apply a 
—30dBm sine-wave signal to INPUT B (INST). The 
output frequency response obtained at the OUT¬ 
PUT terminal shall be within the range shown in 


the following tables, when 400Hz is taken as the 
reference level. 

When DELAY SW. is set to SHORT 


s mu 

5kHz 

-1 0± 2 

0.5 ! 2 

1 - 


Tabic 2 Unit : dB 

When DELAY SW. is set to LONG 


50 Hz 

HtKz 

1.0+ 2 

1.8 ± 2 


Table 3 Unit I dB 

3, MAXIMUM OUTPUT 

When a 4Q0Hz sine wave signal is applied from 
INPUT B (INST.) with the set in the basic setting, 
the total harmonic distortion factor (T.H.D,) shall 
be no more than 0,5% when the output level of 
OUTPUT is —3dBm. From this condition, turn the 
MIXING control to DELAY, The T.H.D. should be 
no more than 3% when the SHORT/LONG switch is 
positioned to SHORT, and no more than 5% when 
positioned to LONG. 

In addition, the output waveform shall be free of 
such abnormalities as fragmented portions, or 
oscillation. 

4. DELAY TIME 

With the set in the basic-setting condition, and the 
MIXING control positioned to DELAY, delay 
time should be within the ranges listed in the 
following table. 


DELAY VOL. 
DELAY SW. 

MIN 

MAX 

SHORT 

4mii. or tfss 

9.3mS+5% 

LONG 

70ma, or less 

380m S ±5 & & 


Table-4 

5. NOISE LEVEL 
5-1 DIRECT 

Put the set In the condition of "basic setting”. When 
the INPUT A and INPUT B terminals are snort- 
circuited, the noise level should be no more than the 
values given in the following table under the con¬ 
ditions given therein. 
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INPUT A VOLUME 

MAX 

MAX 

MIN 

MIN 

MIN 

INPUT BVOLUME 

MAX 

MIN 

MAX 

MAX 

MIN 

INPUT B SW. 

MIC 

- ' 

MIC 

INST 

— 

NOISE LEVEL 

-81 

-84 

-84 

90 

-92 


Table 5 Unit : dR(0riB = 0.775Vrnis) 


When measuring the noise level, a 12,47kHz, —6dB/ 
oct filter for compensation is to be used. 

5-2 DELAY 

With the set in the condition of 5-1, turn the INPUT 
A control down to minimum, set the MIXING cont¬ 
rol to DELAY, the INPUT B switch to the INST- 
side and change the SHORT/LONG switch over 
from SHORT to LONG. The noise level in this con¬ 
dition should be no more than — 90dBm. 

6. LFO FREQUENCY 

The oscillating frequency that appears at the TP15 
terminal shall be within the range of 0.07M13Hz 
when the SPEED control is turned down to mini¬ 


mum, and within 1G^25Hz when turned up to 
maximum. 

7. FET SWITCH 

With the set in the basic-setting condition, apply a 
400Hz, —30dBm sine wave from INPUT B (INST). 
When the FET switch is forced to turn off through 
the short-circuiting of the TP16 terminal, the out¬ 
put level appearing both at OUTPUT and DELAY 
ONLY should be -60dBm, or less. 

S. FOOT SWITCH 

When, under the input conditions similar to those of 
li T\ the MIXING control is set to DELAY and the 
FOOT SW to ON (or TP 10 is short-circuited), the 
output level of both OUTPUT and DELAY ONLY 
should be — 60dBm, or less. 

9. POWER INDICATOR 

The POWER indicator LED should light up. 


■ADJUSTING POINTS 


GND 






5 
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■ BLOCK DIAGRAM 


5 LEC'i PEAK METER : ;nf>ul Lhv*I! 



■ SPECIFICATIONS 

CONTROLS 

INPUT CONTROLS.INfUt A Vol. 

INPUT B Vol., Input k-vel S-Wftch; INST.' • I 'i Z/MIC.: hGdB‘Lo-2 

DELAY CONTROLS.MIXING Vol. (Dl RECT. DELAY i 

DELAY Vol. 

Delay Time R anjjg Swilrh. I5HGR I i 1 LONG) 

F EEDBACK VoL 
MODULATION 
SPEED Vol. 

DEPTH Vol. 

I qoi SW i Phone Joi-k I 

POWER Switch.. ..ON/OLE. LED Indicninr 

INPUT LEVEL Water .5 LEDs 

OUTPUT 1MI XING VoL: DI RECTI 

TOTAL HARMONIC DISTORTION .... Less iHitci 0.3%-1 WB/10kG [2U to 2Cl^HTi 
INTER MODULATION DISTORTION. . Lsw iHittn 1.0% -10dB/1 Ok p. < ?OHz : 7k Hz= A 1! 

FREQUENCY RESPONCE ..20 to TOfcHz (+1, —3dB], -7(M0/10kIl 

H NQfSE LEVEL.,.— 1‘OJB [equivalent input noise | 

—0OdB INPUT A Vol. Max., INPUT HI Vol Mm 
OUTPUT IMIXING Vol,: DELAY) f DELAY ONLY 

TOTAL HARMONIC DISTORTION . . . Less than 3% - I{XIB/1 Dkn |1- 1 kHz' 

INTERMODULAT1 ON DISTORTION. , L ess lhan 5% iTOWz 7kHz- A D -2MB/10*0. DELAY SVN SHORT 

®NOlSE LEVEL . , , fitidB INPUT A Val : May. INPUT B Vn Min. DFlAY 5W ■ SHORT 

FfUdg INPUT A Vnl.- Mny. INPU I B Vnl Min., DELAY gw ; LONG 

Oelay Time..AtuBms DELAY SW.-SHORT .DELAY Vol.: Min. to Max. 

66 to 40flna DbS.AY SW : LONG. DELAY Vol.: M n.tc Max. 
MODULATION DEPTH . ... □ to t(Bfc SPEED. DEPTH Vol.' Max., DELAY SW.: SHORT 

0 to 30% SPEED. DEPTH Vol.: Mo*.. DELAY SW LONG 

MO DU L AT I ON-FREQUENCY. , .0.5 io 10Hz SPEED Vol.. Mm. to Mfix 

OTHERS 

POWEH SOURCE .U.5. ^CANADIAN Models: lSQV.GOHz 

G ENERAL Model: 110-120 l 220 240V JSO/eOH z 
POWER CONSUMPTION.12 Watts 

DIMENSION !W> □ x H|.. 390 w 213 x &Smm 115-1/? x H 1/3 x 3-2J3 r '\ Inrhxta rubber legs. 

WEIGHT.3$kgi;Slb.l 

Note)*: Compensated with 12.47kHz, -BdEJ/nc*. lister. 


INPUT TE RMINAIS 


CONNECTION 

ACTUAL LOAD 
IMPEDANCE 

FOR USE W 
NOMINAL 

SENSITIVITY 

INPUT 

NOMINAL 

LEVEL 

MAX. 0EFORE CLIP 

INPUT A 

?5kD 

\ 50 to 5*37 
MICROPHONE 

-5GdB 

&QdR 

-23dB 

INPUT B 

INST. 

500ktl 

Bk£J! 

LINE 3 INSTRUMENT 

—30dB 

-3MB 

- 2 d a 

INPUT E 

H1 , j 

25k ft 

iso ip filtn 

MICROPHONE 

5(kJB 

— SOdH 

—22d B 

* OdB= 0.775V mu 




Tamnnais; Phone -Jack [Unbalanced) 


OUTPUT TERMINALS 

CONNECTION 

ACTUAL SOUCE 

FOR USE W 

OUTPUT LEVEL 


IMPEDANCE 

NOMINAL 

NOMINAL MAX. BEFORE CLIP 

OUTPUT 

2SQfi 

IQkii 

-2&d6 —3dB 

| DELAY ONLY 

250 Si 

IQkTt 

TOdB —3dB 

* M8“ 0,77SVm»? 



Terminal*: Fhdne Jac k i J ~>bai z need i 


Specification.* sufa|e«i to change notwa- 

































INPUT A 


INPUT B 


CO 

■CM 



o 

iri 

ay 

C\ t , 


1 ,V< 

CD 

: * 


f 

J 

L 0 1 



/ 

v. 

P T 




O 
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■SCHEMATIC DIAGRAM 




'w 
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\'<-'y MX h (PARTS UST) 


De scnpti on 


1 

30154 00 

O 

0 

!"cD 

CO 

< 

2 

30:54 00 

A A;81 20:40 

3 

40;10 00 

E D;33 00;60 

4 

30:54 00 

NA 80 54:80 

tt 

30;54 00 

NA 80 54;90 

tt 

30154,00 

NA 80 55 00 

// 

30;54 : 00 

NAiSO 57:70 

5 

40 io;oo 

EV;41 0017 0 

6 

30 10 00 

CB 81 .46 80 

7 

40|10|00 

E V 41 ;00 90 

8 

40 10 00 

L X 20 00 20 

9 

30 54:00 

A A 81 :1 6 10 

// 

30 54 ;00 

A A 81 M 6 20 

// 

30 54 : 00 

AA 81 :1 6 30 

it 

30 54 :Q0 

AA 81 ;1 6 40 

10 

40 10 00 

KA.40 04 10 

11 

40 10 00 

CB 81 42 50 

12 

30 54 00 

AA 81 20 50 

13 

40 10 00 

C B:06 86:30 

ft 

40; 10 00 

CB;80 6S;50 

tt 

40 10 00 

CBi07 2 7:50 
. 

14 

40:10 00 

MGjOQ 06:00 

n 

40 10 00 

MG;00 02;70 

tt 

40:10:00 

MG:00 08190 

tt 

40; 1 0;00 

MG!00 08;60 

15 

40 10 00 

L A 00 07^60 

16 

40:10:00 

L B 20 04 90 

tt 

4o;io;oo 

L B;20|05;90 

17 

40 10 00 

KB 00:03 10 

tt 

404 0:00 

K B 00:10: lot 

tt 

40 10 00 

K B 00 07 loj 

18 

40 10:00 

GA 81 ;55 00 

tt 

40 10;00 

GA 81 j56 00 

tt 

40 10 00 

G A 81:57 00 

it 

40 1 0 00 

GA;82 08 00 

19 

40 10 00 

E D 34 00 SO 

20 

40 10 00 

K A:80 02:20 

n 

40|l0 00 

k a ;80 02:00 

tt 

40 10 00 

K A| 80 06:90 

21 

40; 10 00 

f z:qo 01:10 

: : 

it 

40 10 00 

F Z 00 09 50 

22 

40 10100 

C B 07 98 90 

it 

40 10; 00 

C B 07 21 90 

23 

40 IQ!00 

E V 41 00 40f 

24 

40 10|00 

E V 30 00 40 

25 

40 10; 00 

E v io;oo 40 

26 

_J 

40 10 00 

L A 00 02 90 

27 

30 54 00 

CB 81143 10 

28 

30:54 00 

C B; 81 43; 00 

29 

40; lo'oo 

Ei ; 34' 01; 00 

30 ! 

40 10 00 

E F 34 03 50 

31 

30:54:00 

C B 81 23:70 

32 ’ 

30;54| 00 

C B 06 6 5 1 0 


^ SI 160 


40 Holder P.SW 
60 Bind Screw 
80* FM Board 


Toot h h d Lock 
Washar 


Toothed Lock 
W asher 


M3X6 FCM3-B* 


04 10 Slide Switch ESD-39 


A7S ZMC2-Y 

#81403 _ 
A9S ZMC2-Y 
9S FNM3 

iTai i6i 
#81162 
1163 

'#sTT64 

J9 # 40041 

#81425 


£06863 

£80685~~ 

£072 75* 

£00060 

3=00027 

£00089 

£00086 

#00076 

£20049 

£20059 


OJ 60 Lug Terminal CV-2 £000 

04 90 Fuse Holder SN-2052 £200 

05 _ 90 ;; FEB 031-1401 £200 

03 loj Fuse 0~5A 250V 

10 10*1 tt UMSS-2) 0,5A 250V 

07 10| // 500mA 250V 


m & i 

x -ir — S> — 

P.SWMH 

I F (FM) 

_w 

a 

tt 

77 £ 

y F 
U 


KSW 

x F 

3- K7 F 
// 

nm =■ - k 

w 




Common 

node 1 


80 Bind Screw M4x8 FCM3-8I 

20 Push Switch SDG5P 
00 j# SDG5P001 

9<D w SDG5P-E 

10 Spark Killer Capacitor 
50 ;/ 

90 Cover for Capacitor 


ToothecJ Lock 
Wa jher 


A4S ZMC2-Y 
4S ZMC2-Y 
M4 ZMC2-Y 


* m : New Part (frSPft} 


43:00 Panel #81430 

01; 00 |^f w TePpin9 4X10 FCM3-B £ 

03 50 Oval Head Screw M4x35 FCM3-Bi 
23:70 Knob £81237 

6 5; 10 Push Button £06651 

J : Japan, G : General, U ; U.SA C : Canadian 


ft 

I t 

ft 


| J 

n U,C 

~tt r G 

t 4U 

tt C 

□ ^5^ C 

7 ’ 'Xu 

mn&k c 

; C 

ASt'j F C 

7 - X ^ 7 C 

LED^V-F 

AJB'j' * i* 

77 £ 

y y is 3 .^ ^ 


EtOtO 
PM 700 

















El 005 


^ Part No. 

No. 

33 I 30 54 00 AA 81 

34 30 54:OoUa 81 

35 40 50;00 CB • SO 

36 40j 1 0 00 E V i 20 

37 40:10 00 E D j 34 

38 40:iG 00 LB 10 


Description 


37 40 

38 40 


00 NA 80 
00 NA 80 


54 00 NA 
54 00 AA 
54 00 BA 


00 CB 07 
00 C B 81 


40:10:00 E V :41 
40! 10 OOF Dill 
40! 10 00 HL 31 
40 10 00 HL 31 
40 10:00 HS 31 
40 10:0 0 HS 31 
40110 ■ 00 HS j 31 

40 : 10:00 Hsisi 

4oilG 00 HS j 31 

40; 1 0 00 HT 41 

4O T 1~0 00 HT 41 

40 10:00 HT 41 

40 loloo HT 41 
. . . ■-- 

4040:00 HUj 57 
40:10'OO HU:57 
4O|l0~O0 H Wj 79 
40il0 00 i A 10 
40 10 00 i B 05 
40 10 00 I C 18 


16 50 Top Cover 
20 60 Bottom Cover 
12;70! Leg _ 
30j 40 Flat Washer 
01 00 Bind Screw 
05 00 Phone Jack 


FM Board 

it 


Metal for P.C. B 
Heat Sink 
Isuiation Bush 
LED Holder 
Sems Screw 


£81 165 
f:81206 

4S ZMC2-B f 


(ffl A 4) 

b 7^^" 


Re ma rk s Marks ts 


M4xl0 ZM C2-B j 


FM is— b 


Metal Oxide F 
Resistor 


1 5 20 
96 30 
15 20 


Sems Screw 2 6x8 ZMC2-Y 

ic n rtw TePpm9 3X 8 ZMC2-Y 

Toothed Lock Washer 3S 
Polystyrene Film Capacitor 560PF 

Metal Oxide Film n ft-) n + p 

R esistor Ir _ 

tt IK 1_P_ 

Variable Resistor D B 10K 

~tt A25KQ _ 

ft BWKil 

yy C25QK& 

f ~t ~~ ZD5KQ _ 

Variable Resistor B2 2Ky 

it B4.7KQ 

yy B10KQ 

it B47K tj 

Metal Film Resistor 4.7K Ll 
it 5.1 KQ. 

Plate Resistor 2200 33mA 

Transistor 2SA1O150O 


10:00 i G 
10:00 i G 

1 0 00 i H 




40 

10:00 

1 D 05 

26 

30 

a 



40 

10:00 

i E 

00 

00 

20 

FET 



40 

loloo 

i F 

00 00 

10 

Diode 



40 

10:00 

i F 

00 00 

40 

rt 



! 40 

1000 

i F 

00 

06 

50 

Zener Diode 

3ft 


40 

10 00 

i F 

00 

17 

20 

LED 

3ft 


40 

10 00 

i F 

00 

1 7 

30 

it 



40 

10 00 

i G 

00 

12 20 

1C 



40 

10:00 

i G 00 

1 3 90 

tt 



40 

10:00 

i G 

00 

14 

10 

it 



40 

10 00 

i G 

02 

54 00 

tt 



40 

10 00 

i G 

03 

12 

00 

' tt 



40 

10:00 

i G 

03 

13 00 

it 


03 14:00 
03 75 |00 
00 02180 


2200 33mA 

2SA1 01 500 

25B596(Q r Y) 

2SC1 81 5(Y) 

2SD526(0,Y) 

2SK30AIGR) 

IN34A 

1 SI 555 

WZ162 

LN222RP 

LN05202P 

TA7136P 

NJM45 58 DV 

BAB 17 

MN3004 

MN30G5 

NE570N 

LB1405 

MN3101 

1D2C1 


_ 

LED4WU ¥ — 

_ 

n 

n-9 '/-#U 


VU '7 


it 

y^-bm t 


FET 

K _ 

tt 

t- K 

LED 




X- K 


Pre Amp. 

OP. Amp 
! V CG 

BBD ETO 

BSD w 

Co m pa nder a 

Lav eI n 

meters 1C 
CP 

Generator_ 


■ 

I 





3ft - New Part 



































